Purpose. To assess the neurological and walking status of 56 elderly patients after cervical myelopathy to determine whether the surgery was justified. Methods. Records of 23 men and 33 women aged 75 to 86 (mean, 79) years who underwent laminoplasty for cervical myelopathy were retrospectively reviewed. They had been followed up for a mean of 3.5 (range, 0.2-8.6) years. Walking status was assessed according to long-term care insurance criteria. In 45 patients with more than 2 years of follow-up, neurological status was evaluated according to the Japanese Orthopaedic Association (JOA) score. Neurological recovery rate was classified as excellent, good, fair, poor, and worse. Results. Postoperatively, of the 47 patients still living, 22 could walk independently, 22 required assistance outdoors, 2 were using a wheelchair, and one was bedridden. The mean JOA score was 9.7 preoperatively, 12.2 one year postoperatively, and 11.8 , 4-8-1 Hoshigaoka Hirakata, Osaka, 573-8511, Japan. E-mail: masa-ishii@umin.ac.jp Journal of Orthopaedic Surgery 2008;16(2):211-4 at final assessment (p<0.001). The mean neurological recovery rate was 29% at one-year follow-up and 24% at final assessment (p=0.06). Conclusion. Although excellent results were not expected in elderly patients, surgery to maintain independent walking status was justified in most of our patients.
INTRODUCTION
Laminoplasty for cervical myelopathy is a common procedure for elderly patients, and aims to improve neurological status and activities of daily living. Neurological recovery is worse in patients aged ≥75 years than in those who are younger.
1,2 Surgical indications for elderly patients are difficult to determine and a risk-benefit analysis is required. We assessed the neurological and walking status of 56 patients aged ≥75 years to determine whether their surgery was justified.
MATERIALS AND METHODS
Between 1995 and 2003, records of 23 men and 33 women aged 75 to 86 (mean, 79) years who underwent laminoplasty for cervical myelopathy were retrospectively reviewed. They had been followed up for a mean of 3.5 (range, 0.2-8.6) years. Their underlying diseases comprised cervical spondylotic myelopathy (n=52), ossification of the posterior longitudinal ligament (n=2), herniated intervertebral disc (n=1), and calcification of the yellow ligaments (n=1). One patient had a history of anterior vertebral surgery.
En bloc or spinous process-splitting laminoplasty was performed at C3 to C6 or C3 to C7. C0 to C2 fusion was also undertaken in one patient and lumbar laminectomy in 4 patients.
Preoperative radiology was performed for 43 patients; the mean minimal canal diameter of the cervical spine was 13 (range, 11-15) mm. Spinal cord stenosis occurred in a mean of 3.5 (range, 1-5) vertebrae; it was most severe at C2 to C3 in one patient, C3 to C4 in 25, C4 to C5 in 12, and C5 to C6 in 5.
Survival and walking status of the patients were based on physical examination (n=41) or telephone interview (n=15). Walking status was based on the criteria for long-term care insurance 3 and classified as independent, requiring assistance outdoors, using a wheelchair, and bedridden.
In 45 patients with >2 (mean, 4; range, 2-9) years of follow-up, their neurological status was evaluated preoperatively, one year postoperatively, and at final assessment, according to the Japanese Orthopaedic Association (JOA) score. 4 Neurological recovery rate 5 was ranked as excellent (75-100%), good (50-74%), fair (25-49%), poor (0-24%), or worse (<0%). Comorbidity and complications were recorded to assess the risk of surgery.
Differences in pre-and post-operative JOA scores and neurological recovery rates were compared using the Wilcoxon signed-rank test. A p value of <0.05 was considered statistically significant.
RESULTS
Of the 56 patients, 47 were living (mean age, 83 years; range, 77-87 years), 3 were dead, and 6 lost to follow-up. Postoperative walking status was independent in 22 patients, requiring assistance outdoors in 22, using a wheelchair in 2 (one had a lumbar compression fracture, another a cerebral infarction), and bedridden in one (who had a cerebral infarction).
The mean JOA score was 9.7 (range, 5-14) preoperatively, 12.2 (range, 7-16) one year postoperatively, and 11.8 (range, 7-15) at final assessment. Both the differences between preoperative and one-year, and preoperative and final JOA scores were significant, as were the scores for motor function of the lower extremity (Table 1) . Preoperatively, 9 patients were incapable of walking (score, 0-0.5); one year postoperatively all patients scored at least one; at final assessment only one patient scored 0 and was wheelchair-bound secondary to a lumbar compression fracture.
The mean neurological recovery rate was 29% at the one-year follow-up and 24% at final assessment (p=0.06, Table 1 ). At the one-year follow-up, the neurological recovery rate was excellent in 2% of the patients, good in 27%, fair in 42%, poor in 17%, and worse in 12%. At final assessment, the respective values were 0%, 27%, 36%, 22%, and 15%. Seven patients had neurological deterioration despite surgery. In one of them it was due to cerebral infarction and in another lung cancer. The causes were unknown in the remaining 5 patients (Table 2) . 32 patients had systemic comorbidities and 18 others had associated orthopaedic problems. Four patients developed delirium immediately after surgery, one had a C5 palsy, and one manifested complex regional pain syndrome (CRPS) in both arms. One patient developed hypoxaemia after intubation; surgery was postponed and later performed safely. These complications were not fatal and all resolved except in the patient with CRPS. 
Variables

DISCUSSION
Because rates of frailty and disability tend to increase with age, elderly patients are subdivided into the young-old (65-74 years) and the old-old (≥75 years).
6
Some studies have found no significant difference in neurological recovery rates between different agegroups (about 65, 70, or 75 years). [7] [8] [9] [10] Others have reported that, as in our study, the rates are inferior in those aged ≥75 years (Table 3) , probably secondary to natural changes in the spinal cord.
1,2 Neurological deterioration after surgery can be caused by trauma, 11 comorbidity, 12 expanding ossification of the posterior longitudinal ligament, 12 development of a new stenosis in another spinal location, 11, 12 and cervical malalignment.
13
Preoperative JOA scores and walking status are inferior in older patients. 2 We considered poor ambulation as a clinical feature in the elderly and emphasised the improvement in walking status. In our study, 94% of patients could ambulate outdoors, either independently or with assistance, despite low levels of neurological recovery. Although excellent results cannot be expected in the elderly, surgery to maintain an independent walking status was justified in most of our patients.
The limitations of our study were the lack of a younger control group and the lack of radiological analysis. The reasons for poor outcomes and corresponding prognostic factors (such as severity or duration of preoperative symptoms) 7, 8, 10 were not determined. 
